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Conclusions: We conclude that errors based on output changes are 
interpreted correctly by ACPDP in HS mode. Errors due to gradient 
effects at field edges (i.e. MLC positioning) might lead to erroneous 
3D dose calculation in the phantom and hence in the patient. Thus, 
further investigation is necessary to check the performance of ACPDP 
in the presence of realistic errors before the results can be used for 
routine patient QA.  
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Purpose/Objective: The effective atomic number of composite media 
in the context of electron interactions exhibits only small energy 
dependence over the keV-GeV range and, for many contexts, the 
mean value will consequently be a sufficient approximation. In this 
work, we propose and validate a simple analytic equation by which 
the mean effective atomic number for electron interaction may be 
estimated. 
Materials and Methods: The mean effective atomic number for 
electron interactions in composites between kinetic energies of 10 
keV and 1 GeV can be estimated with a function of the form 
 , where fi is the mass-fraction of the ith element Zi and ξ = η = 0.8 if 
the sum in parentheses is less than 10, or x = 0.91 and h = 1.01 
otherwise. 
Results: The variation in energy-dependent effective atomic number 
about the mean is small considering the large energy range –between 
about 1 and 10 % depending on the compound in question. For many 
contexts this justifies the use of a simple power law estimate that can 
be readily employed for estimating mean effective atomic numbers 
without the laborious complexity of energy dependent interpolation 
based methods. The method is far more accurate than the analogous 
generalised power laws often applied to photon interactions. 
Differences between estimated and true values depend on the 
composite medium in question, but on average are several percent. 
 
  
Conclusions: There is a demand for straightforward means of 
estimating effective atomic numbers for a range of purposes within 
the context of medical physics. In the present study, a simple, 
generalised expression for the mean effective atomic number of a 
compound has been provided for electron interactions, applicable 
over the keV-GeV range.  
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Purpose/Objective: Radiotherapy planning for breast cancer is 
challenging due to large-concave shaped target surrounded by lung 
and heart, breast- lung density differences and target - organ at risk 
(OAR) positions change during respiration. While, achieving dose 
homogeneity in target and steep dose gradient between target and 
OAR are difficult. Treatment success depends on application of 
treatment precisely as planned. In this experimental study, planned 
and actual dose distributions of different radiotherapy-planning 
techniques compared and whether planned dose was applied 
accurately investigated.  
Materials and Methods: Breasts shaped phantoms (BSP) were 
fabricated from normal tissue equivalent bolus material, in order to 
simulate patient's breast and dose measurement during irradiation. 
BSP contained 3 sagittal and transverse axes positioned 1cm apart, 
intersecting each other and the isocenter (Figure1). BSP was 
positioned on Alderson rando phantom (meticulous attention was paid 
to prevent air ) during planning CT and irradiation. Gafchromic EBT 2 
films were used for dose measurement and placed in BSP without 
giving any space for avoiding air component. Target and normal 
tissues were delineated on obtained CT images. Treatment plans were 
done using three different radiotherapy planning techniques namely 
3DCRT, FinF and IMRT techniques. Calculated and actual doses were 
compared as using determined maximum and minimum doses for each 
axes located in BSP. Skin dose was not included since treatment 
planning system (TPS) is not accurately models its dose.  
Results: Actual and calculated doses for each technique are shown in 
Table1. As seen on Table actual doses were higher than calculated 
doses for 66.6% of all points. The mean (minimum and maximum) 
differences were between 2.56 (0.1-4.5)%, 2.85 (0.05-3.9)% and 
1.81(0.1-2.2)% for 3DCRT, FinF and IMRT respectively. However, 93% 
of those differences were less than 3 % and maximum difference was 
4.5%. The differences were markedly higher for 3DCRT than FinF and 
IMRT. Differences were smaller the area close to the isocenter and 
was directly increased with the distance from the isocenter. No 
relation was found between any axes and amount of differences. 
Differences were higher in certain area-underlying surface except 
close to the isocenter in 3CRT techniques; whereas these higher 
differences were not found in FinF and IMRT. 
Conclusions: TPS modeled the dose distributions acceptable; all part 
of breast including thoracic wall and underlying skin area doses were 
modeled adequately for 3DCRT, FinF and IMRT. Modeling was more 
accurate in area close to isocenter. Best modeling was for IMRT in 
comparison to 3DCRT, FinF. It could be related that the lung segment 
on beam path was smaller in IMRT than 3DKRT and FinF. 
